Adriamycin sensitizes the adriamycin-resistant 8226/Dox40 human multiple myeloma cells to Apo2L/tumor necrosis factor-related apoptosis-inducing ligand-mediated (TRAIL) apoptosis.
The newly discovered member of the tumor necrosis factor superfamily, Apo2L/tumor necrosis factor-related apoptosis-inducing ligand (TRAIL), has been identified as an apoptosis-inducing agent in sensitive tumor cells but not in the majority of normal cells, and hence it is of potential therapeutic application. However, many tumor cells are resistant to Apo2L/TRAIL-mediated apoptosis. Various chemotherapeutic drugs have been shown to sensitize tumor cells to members of the tumor necrosis factor family. However, it is not clear whether sensitization by drugs and sensitivity to drugs are related or distinct events. This study examined whether an Adriamycin-resistant multiple myeloma (MM) cell line (8226/Dox40) can be sensitized by Adriamycin (ADR) to Apo2L/TRAIL-mediated apoptosis. Treatment with the combination of Apo2L/TRAIL and subtoxic concentrations of ADR resulted in synergistic cytotoxicity and apoptosis for both the parental 8226/S and the 8226/Dox40 tumor cells. Adriamycin treatment modestly up-regulated Apo2L/TRAIL-R2 (DR5) and had no effect on the expression of Fas-associated death domain, c-FLIP, Bcl-2, Bcl(xL), Bax, and IAP family members (cIAP-1, cIAP-2, XIAP, and survivin). The protein levels of pro-caspase-8 and pro-caspase-3 were not affected by ADR, whereas pro-caspase-9 and Apaf-1 were up-regulated. Combination treatment with Apo2L/TRAIL and ADR resulted in significant mitochondrial membrane depolarization and activation of caspase-9 and caspase-3 and apoptosis. Because ADR is shown to sensitize ADR-resistant tumor cells to Apo2L/TRAIL, these findings reveal that ADR can still signal ADR-resistant tumor cells, resulting in the modification of the Apo2L/TRAIL-mediated signaling pathway and apoptosis. These in vitro findings suggest the potential application of combination therapy of Apo2L/TRAIL and subtoxic concentrations of sensitizing chemotherapeutic drugs in the clinical treatment of drug-resistant/Apo2L/TRAIL-resistant multiple myeloma.